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DETAILED ACTION 
Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 21 rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention. Page 14 lines 21-24, page 31 lines 
7-10 and page 38 lines 3, 4 each describe means for combining the rotor frame and shaft 
together. Removing the fastening means would allow the rotor frame to possibly rotate on the 
shaft but that would not "separate the rotor frame and shaft from each other." No other means 
that could separate the frame and shaft has been found in the specification. 

Claim Objections 

Claim 4 is objected to because of the following informalities: the phrase "each of the 
electromagnet units has a magnetic-pole surface each which is orientated in an axial direction" is 
unclear. The second "each which" seems to be missing the word "of." Also the second each 
could refer to the magnetic-pole surface or to the electromagnet units. Changing the phrase to 
"each of the electromagnets units has a magnetic-pole surface with each surface being orientated 
in an axial direction" would be clearer. There are, of course, many other ways to make the 
sentence clearer. Appropriate correction is required. 
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Claim 5 is objected to because of the following informalities: the phrase "spaced apart at 
regular intervals, irregular intervals or regular and irregular intervals" appears to cover all 
possibilities. If the phrase does cover all possibilities, then it is not a limitation and it should not 
be in the claim. Appropriate correction is required. 

Claim 13 is objected to because of the following informalities: the phrase "with adjacent 
poles having the same polarity, different polarity or the same polarity and different polarities" 
appears to cover all possibilities. Also the phrase "spaced apart at regular intervals, irregular 
intervals or regular and irregular intervals" appears to cover all possibilities. If the phrases cover 
all possibilities, then they are not limitations and they should not be in the claim. Appropriate 
correction is required. 

Claim 14 is objected to because of the following informalities: the phrase "with adjacent 
poles having the same polarity, different polarity or the same polarity and different polarities" 
appears to cover all possibilities. If the phrase does cover all possibilities, then it is not a 
limitation and it should not be in the claim. Appropriate correction is required. 

Claim Interpretation 

According to Merriam Webster's Collegiate Dictionary Tenth Edition copyright 1997, 
stage means "one of a series of positions or stations, one above the other." Applicant's use of the 
term is shown by figures 1 1 and 13, with figure 1 1 having one stage and figure 13 having two 
stages. See Applicant's specification page 27 lines 16-24 and page 26 lines 21-25. The word 
stage is interpreted to mean a series of positions, one above the other or one beside the other. 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 4, 5, 7, 12, 13, 15 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Japanese reference 2002-537749 (of record) in view of Jones 5,001,275 A. 
Japanese reference '749 discloses an axial air gap motor with electromagnet units 28, a rotor 
frame 36, 26a, 26b with permanent magnets 27, the centerline of the electromagnets intersecting 
the centerline of the permanent magnets and with sensor units as shown in figure 1 and as 
described in paragraphs 0016 and 0021-0023. Japanese reference '749 does not disclose using 
the electromagnets to repulse the permanent magnets. Jones teaches this idea in column 2 line 57 
to column 3 line 21. Since Jones and Japanese reference '749 are from the same field of 
endeavor (both are DC powered brushless motors), it would have been obvious at the time the 
invention was made for one of ordinary skill in the art to have utilized the pole repulsion 
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technique of Jones in an axial air gap motor in order to increase the available torque of the 
motor. See Jones column 3 lines 15-21. 

In regard to claim 4, see elements 28 in Japanese reference '749 figure 1. 

In regard to claim 5, see elements 28 in Japanese reference '749 figure 3. 

In regard to claim 7, see element 32 in Japanese reference '749 figure 6. 

In regard to claim 12, see elements 27 in Japanese reference '749 figure 1. 

In regard to claims 13 and 15, see elements 27 in Japanese reference '749 figure 4. 

In regard to claim 19, see shaft 24 and bearing 22 in Japanese reference '749 figure 1. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese reference 
'749 as modified by Jones as applied to claim 1 above, and further in view of Inaba et al. 
3,784,850 A. Japanese reference '749 as modified by Jones discloses the axial gap motor but 
does not disclose electromagnet units arranged in one or more stages. Inaba et al. teaches 
electromagnet units arranged in stages as shown in figures 8 and 9 and as described in column 3 
lines 3-41 for the purpose of increasing the driving torque and output power of the motor as 
described in column 3 lines 33-37. Since Inaba et al. and Japanese reference '749 as modified by 
Jones are from the same field of endeavor it would have been obvious at the time the invention 
was made for one of ordinary skill in the art to have utilized electromagnet units arranged in 
stages in order to increase the driving torque and output power of the motor. 

Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese 
reference '749 as modified by Jones as applied to claim 1 above, and further in view of Patarchi 
6,486,582 Bl. Japanese reference '749 as modified by Jones discloses the axial gap motor but 
does not disclose electromagnet units with C-shaped yokes with coils wound around the end 
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portions of the yokes. Patarchi discloses C-shaped yokes 21 as shown in figure 1 and as 
described in column 3 lines 58-64. Since Patarchi and Japanese reference ' 749 as modified by 
Jones are from the same field of endeavor it would have been obvious at the time the invention 
was made for one of ordinary skill in the art to have utilized C-shaped yokes having an axial air 
gap motor in order to simplify the construction and reduce the cost of the machine. With C- 
shaped yokes, only the yoke pieces and the ring-shaped rotor need to be precisely made. In 
contrast, Japanese reference '749 has two rotating pieces, each having magnets 27, yokes 27a, 
27b, rotating pieces 26a, 26b, spacer 36 and stator yoke 16, all of which require precision 
machining. 

In regard to claims 9 and 10, see Patarchi figure 7. 

In regard to claim 1 1, see Patarchi element 1 in figure 1. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese 
reference 6 749 as modified by Jones as applied to claim 1 above, and further in view of Inaba et 
al. 3,784,850 A. Japanese reference '749 as modified by Jones discloses the axial gap motor but 
does not disclose electromagnet units arranged in one or more stages. Inaba et al. teaches 
electromagnet units arranged in stages in column 3 lines 3-41 for the purpose of increasing the 
driving torque and output power of the motor as described in column 3 lines 33-37. Since Inaba 
et al. and Japanese reference '749 as modified by Jones are from the same field of endeavor it 
would have been obvious at the time the invention was made for one of ordinary skill in the art 
to have utilized electromagnet units arranged in stages in order to increase the driving torque and 
output power of the motor. See Inaba figure 9 elements 46 and 47 for the magnets arranged in a 
circumferential direction. 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese 
reference '749 as modified by Jones as applied to claim 1 above, and further in view of Skybyk 
5,334,899 A. Japanese reference '749 as modified by Jones discloses the axial gap motor but 
does not disclose permanent magnet units made from multiple magnet pieces. Skybyk teaches 
making a permanent magnet unit from multiple magnet pieces in column 8 lines 17-26. Since 
Skybyk and Japanese reference '749 as modified by Jones are from the same field of endeavor it 
would have been obvious at the time the invention was made for one of ordinary skill in the art 
to have utilized multiple magnet pieces to form a permanent magnet unit in order to reduce the 
cost of the permanent magnet unit. 

Claims 17 and 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese reference '749 as modified by Jones as applied to claim 1 above, and further in view of 
Swett 6,633,106 Bl. Japanese reference '749 as modified by Jones discloses the axial gap motor 
but does not disclose using titanium for a rotor frame. Swett teaches using titanium in column 12 
lines 24 l A to 27 14. Since Swett and Japanese reference '749 as modified by Jones are from the 
same field of endeavor it would have been obvious at the time the invention was made for one of 
ordinary skill in the art to have utilized titanium for the rotor frame in order to increase the 
strength of the rotor frame without increasing the weight of the frame, thereby making the motor 
more durable without reducing the efficiency of the motor. 

In regard to claim 20, see Swett column 9 lines 39 to 46. Since Swett and Japanese 
reference '749 as modified by Jones are from the same field of endeavor it would have been 
obvious at the time the invention was made for one of ordinary skill in the art to have utilized a 
flywheel with an axial air gap motor in order to allow the storing of power. 
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In regard to claim 21, see Swett column 12 lines 41-58. Since Swett and Japanese 
reference '749 as modified by Jones are from the same field of endeavor it would have been 
obvious at the time the invention was made for one of ordinary skill in the art to have utilized a 
hub to connect the shaft to the rotor in order to hold the rotor frame securely to the shaft, thereby 
increasing the durability of the motor. 

In regard to claim 22, see Swett column 22 lines 3 1 l A to 43 54. Since Swett and Japanese 
reference '749 as modified by Jones are from the same field of endeavor it would have been 
obvious at the time the invention was made for one of ordinary skill in the art to have utilized a 
transmission in an axial air gap motor in order to increase the usefulness of the machine by 
allowing an increase or decrease in the output revolutions per minute with a proportionate 
increase or decrease in the output power. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese 
reference 749 as modified by Jones as applied to claim 1 above, and further in view of Tawse 
4,21 1,945 A. Japanese reference '749 as modified by Jones discloses the axial gap motor but 
does not disclose multiple electromagnet units arranged on another rotor frame. Tawse teaches 
multiple rotor frames in figure 1 for the purpose of making it possible to construct units of 
greatly varying diameters, lengths and outputs as described in column 4 line 65 to column 5 line 
4. Since Tawse and Japanese reference '749 as modified by Jones are from the same field of 
endeavor it would have been obvious at the time the invention was made for one of ordinary skill 
in the art to have utilized multiple rotor frames to construct units of greater output and to thus 
increase the usefulness of the axial air gap motor. 

Allowable Subject Matter 
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Claims 2 and 3 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record does not disclose or teach an axial air gap machine having poles using 
repulsion with a period where excitation current is not supplied as recited in claim 2. See Jones 
figure 4 where in the brush embodiment of the motor, there is a non-conductive space in between 
positive commutator segment 6a and negative commutator 6b. That space switches off the power 
as the permanent magnet units approach the electromagnets (time period 913), leaves the power 
from the time when the movable member magnets are equal to the stator magnets until the 
movable member moves past the stator magnets (time period 911) and turns the power on when 
the stator magnets and movable member magnets are in a position to repulse one another (time 
period 912). In the brushless version of the Jones device, see Jones figures 14-16. In figure 15 
current is shown as being applied to one of each pair of power transistors. According to figure 
15, either negative power or positive current is always applied to each electromagnet pole. 
Because Applicant's claim 1 recites a sensor unit used to control the power to the drive unit, only 
the brushless embodiment of Jones reads on Applicant's claims. The prior art of record does not 
disclose or teach a repulsion type axial air gap machine where a time period of pole attraction is 
combined with a time period of pole repulsion as recited in claim 3. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Judson H. Jones whose telephone number is 571-272-2025. The 
examiner can normally be reached on 8-4:30 M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





